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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for manufacturing a fuel cell electrode in 
which the electrode of an optional shape is made by a 
dry method. 

SOLUTION: (1) The method and the apparatus for 
manufacturing the fuel cell electrode, wherein an 
electrode material powder 12P (15P) is retained on the 
drum 30 with a prescribed pattern by a copy system or a 
screen and squeegee system, the electrode material 
powder on the drum 30 is transferred to a film 1 1 
comprising an electrode material or diffusion layer, and 
the transferred electrode material powder of the 
prescribed pattern is fixed on the film 1. (2) The method 
of manufacturing the fuel cell electrode, wherein the 
structure of the electrode is changed in the thickness 
direction by multiple coating of the electrode material 
powder 12P and 15P on the film 1 by static electricity. 
(3) The method and the apparatus for manufacturing the 
fuel cell electrode, wherein the electrode material 

powder 12P (15P) is applied directly on the film 1 1 without using a drum 30 as a medium. 
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(1 3. 1 6) £ffijti*K7A3 0ICffirr-5*>3— "3 

OH5A3 0 B*fcliQ-5-4. S8 3 3 

*j«t^««et^p-7-3 4«. sffi«*4«tssa*« 

[0 0 1 3] X<7 U-> + ^+— >**0«6tt. JKtt 

ajtfeaaouijggai «. si sic^f «te>ic. k^a 

3 0 4I4J3UO. «0cD'>fc<4<b-g& (±SPTfe-5l8^ 
4-g&-r&*18&£#t>) J&»**->aT«*Stlfc** 
'J->K5A4 1 4. *4"J->K5A4 1 rtlc»it • 
EfiStl/t. X£ 1 rt<Z>$Stt*4 1 2 P 

(1 5P) £H»S*0(t-5:**->>4 2 4. 

1 2 P (1 5 P) (De^OT^^SlC^-ttT^U. 

[0014] »a«5^sc©»dt>. **y->+*+ 
aaoKi**«?4Sjteos(BHKi i 
*fcisttasi 3. i 6<o->-h-c*-s. »aa 

aS«#4l 2 P (1 5 P) 14. (£4*14. P 

t) £fi#L,ifca-tf>»;*4 5 4BS¥K»*4 6£il 
£U/t*>tf) (02 3) . S£:l*MB*Kea*L&4>- 
/K>t»*4 5Wa®lca»»4 6^=1-^^ >^U^>b 
<Z> (02 4) . *±fiE7J-4-T*. *»5M*«*4T<&£. * 
fc. **'J->+**->^3ta>i§£J4. Bffi#*4l 2 
P (1 5P) J4V0W* (SStt) T»oTt*l». 

i£¥sn/t®a*t*4i 2P (i sp) cm i 
(13. i6) ic^JB-r-5sai4. siMcffaaEftfcan 

iStlfc-»OH7A3 5jJ><&fc£. -«©K7A3 5 

ia ics i i (13. i6) AtjijgstiT. Batran 

2 P (1 5 P) #!S1 1 (13. 16) icSSStl*. 

[ooi si Bttaaft^coa**. 
-v*3t saga 3 5 fc«fc^saa« 354: 

US<DjSiy^(fiJ±0![(ffllcttB-r-5SBl4. S? 
■ft3 6 4>lcEKStlTl\«. »a«^*SC©«^l4. 
«ft*K7A3 0. «SP-7-3K 0«tttga-^ 
-3 4. ®Jt*H7A3 OlCJEa-r-Sfe^-OOK^A 

3 0 A*>tl4P-7-3 0 B*(i^/taa«*4lE^fiB 
4. S»Q-5-3 5*(S^fcSaeP4l4. 

SIS3 6tt'lcES^nT^^•5. 'J + v 
*S(0»^I4. ^i"J->H5A4 1 fcj:^+-y4 

2£«a.fc«atma«Vw. ksas o^e»>a*iE¥ 

fi»4. SSQ-7-3 5 *«l>l/S:Sa6»4l4. ?F;S6tt^ 
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*i4'sjrt , &3. 5F;Stt*^»Ha3 6«icies-r-5© 
ii. uasasaa ot<t:jtf4". s*a-5-3 sztm-r 

*«J^I45 0~1 5 O'ClCiDS^-r*) t?g|ffi«<f7t>tl-5 

[0 0 1 61 »S«^3S©W^t). X£'J-> + X* 
14, B®«*4»*1 2 P, 1 5 P#/W>^-££.5M± 
*IM4. ffiffi««»*1 2 P. ISP^W^-t* 
lc(4. Sfn-7-3 5J:yifil 1 OiSSU ^fiTiftlcK 

iten/t/w >^-«tss« 3 7 fci^-troTSttiwiftij- 

etifctSSSM 0i^5 6.lcWUTtNTt>«fct\„ 
y-ft»8l3 7I4A-T >y-^®*«fi£f -5. «S 

«*4»jfc1 2 P. 1 5 p*</w>y-**^i±e>n/tu 

tg£E3 7 33«fctf£»gB4 0£g*(*fc<Tt>«fclV £S 
»4 0l*aS~1 5 0*C*T(D;S8«:WU /<-<>y- 

[001 7] *&w<D**nmnnmm<D®m?iiin*. ®3 

IC^fJ:5(C. »5M*<D®titt*4 1 2 P (1 5 P) 
S/^->TK7A3 0±i;MU H5A3 0±©fg 
ffi«*4l 2 P (1 5 P) «6^£1 BJ^froT ( ri 
@W±?t5J IC(4. K7A3 0a»e>l*ofcA/«t»IH8MMB 

ice ^ uk* ia e> g mom icesrr * t§£* # 

ti. ) B&OR1 1 (1 3. 1 6) ICC^U. Ic^Stl 
fcSffittttl 2P(15P)«11 (1 3, 1 6) (C 
£S£-tt-5. Ig*tt5. K?A3 0±^©®®W*4 

1 2 p (i s p> (ommt. ®m&K<Di§>-a;timm& 

ffi}j;£(4. 0 2 i IC^-Tcfcenc. mmv>'l>t3.< 
*<>y->iTJBfiE^n/5:^^ 'J->H5A4 1 (cAft/i: 
*»*tt<Z>S*Itt*4 1 2P (15P) 1 S5KX^'J-> 
K5ArtlC»ih • EIShfc^+-y4 2IC<fcoT«i<* 

»fi2*jiiS*ttrasoKi 1 (i3. i6) ±^mm 

A*->TiIig&fliU ^fliSnfctBffi«*4l 2 P (1 

5P) *ki i (13. 16) icsastt*. II*f 

f-5. CCT, iie^flitli. B3©J:7)S:H7A3 0 

[0 0 18] K5A3 0*^UTafl5-r«li^«). *8*4 
SKfelBSOSSIS^ili. 0 3~01 7 |c^-T«te)«:»S 
«^:*5t<0&*i;fr $£1*01 8~0 2 1 IC 

J: e> ft * i^j - > + - v*a<o&fl;*& 

[ooi 9] &mmw*3i<Dit>£\*. mmmfe&mv)® 
mum*. @3ic^-rct5ic. stitmi 2 p (1 5 

P) *K7A3 0±ICSffi"3-*fglC. H7A3 0OSI 



$BlfSA^->T*S*1*. Sffi#*4l 2 P (1 5 P) 
$K7A3 0 lC«tgUT H^AW*SfflttlC»SaCT 

qa»£t*aui£#t,\, se>ic»u<ii. msa^ic 

ro«S^. *8*4&;t!!StI©iiljt>j3H4. ®3\ztfTJ:? 
IC. K5A3 0*SJt#K7A^€,«fiSU. ®3fc<*K7 
A3 0IClSltt-r-5«SP-5 3 1 €tftlt. (StftfcK^A 
3 0©a®Cfa3tf *S3t(SH3 2«SltT*5^. 
A3 OOaffi^mS/t^-^T^SltSfSlC. 
-7 3 1 «rStf£{*h'^A3 0 iCjgMStmffittfc K^A 
@3ti*K^Ag®ICiS:)fcg«3 2 

«*4W5S1 2 P. 15 P£»SSC:T«f$$t±3. 3e 
-«<&i§£(4«rtT»*£F7A±(C«f#;*-tt.5;&<. * 
fllH-ClittSfraStti* K 5 A 3 0 ±CStI«*4l»5fc 1 
2 P. 1 5 P tt-5„ 

[0 0 2 0] X*'J-> + X*-v>:fr5Stf>i§£l4. *3*4 
S5feS8IOlSji*;*li. K^A 3 0 <hl4J3U<D. i685<D4> 
&< <b<i>-eS#.* y is3.-V&f£2tlftX2 'J -> H^A 
£4 1 £. 'J->h*7A K7A4 1 l*JC»jt • £5 
SnfcX*-5>4 2<h£SI*T;fe£. tBttttl 2 P 

(1 5P) £ K7A3 0±lC^?R-r-5ISlC. X£'J-> 
K7A4 1 ICA*l/i£ffi*t*4 1 2 P (1 5 P) £. X* 
-vM 2 lC«fcoT}f £*.OI;f-5C<tlC,*:y. X£'J-> 
K^A4 1 <*» .y->3.gPffi*iija$ttTH^A3 0±lC 
^ffi-T-5Xe€;#tf. X4"J->K^A4 1 <D> y->a. 

©lis. ffiffi«*4»*i 2 p (i 5 p) rota^©*^;* 

(C^*>-B-Tfey. «l : fW*-y4 2TJf $n/i:ffiJlC> 

[0 0 2 1 ] g«T8lfyi Lfc &Hlfll. ^^lC*iC^T*>. 

a«OR»«»Ci&0««KHl 1 *fcl4»«» 
13.1 6<D>- hT**„ 

[0 0 2 2] »S1S¥^Ol§^<). X*'J-> 

+ X*-v*S(Dli^t>. Sffi»*4l 2 P (1 5 P) 
14. (fctAtf. Pt) 

*4 s tmmsm*4 e&s^L^-b© (023) . * 

fcl4tt»ia«£fi#l,/i:rt-tf>l»5|5 4 5©a®ICS<K 
R4 6 4a-f-f ^l/tt>© (02 4) . 

I4W5R1 2 P (1 5 P) l4tt*R£*lTI»3fc-y--fX£li3;jt 

e.ftTfeu. s®tt«?»3R*iKwr*§si3 3rtr. s 

<D«^I4. ffigaft*fc(4BS«S5it€^lte»nTS»lS 

n. 3ttift<Dti^(4T^t>Sv<**aiycA/T3it«)*n*. 

X^U-> + X*->'^SC<Dl8#(4. S8l*t«1 2P 
(1 5 P) ttVJlrVt (tStt) -C»cjTt)J:l^ 
[0 0 2 3] »St8¥7j3t<3«5£*>. WJ-> 
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tt&fi-t H7A3 5©IH1ICK 1 1 (13. 16) £iliS 
SttT. IE¥*nfcSS«« 1 2 P ( 1 5 P ) tfH 1 1 
(13, 16) lcSaS+l-5. BE^Jli4MP aJU±T, 
3t:-«Oi§^OflE7JOtf)1 0fl3T&y. Sfili5 0~ 
1 5 0"C#a£UO. 1 5 0 TCJU±TI*& 1 1 tfjgKT 

e»-c&*. 8 0~ 1 2 census UO. 

[0 0 2 4] »S«I?;fr3t©«^li. Stl»*4l 2 P 
(1 5P) ©H7A3 0MOBSIfl!> 11 1 (13. 

1 6) M5(E?, Saii^jStt^^SHa3 6«pTt7t) 

2 P (1 5 P) (0^U->K7A4 1 *J«fclXX*-y 
4 2ICJ:*K7A3 0$/S:IJK1 1 (13. 16)^ 
MOID). fc<fc^S3iP-^-3 5lC«t*S3eii. *j§ 
1^79133 6«PTfT*>*l*. *;Stt#*li. 
(fS«T**. T;Sit^^t?fflm3 6«PlCiElftr-S© 
li. *DS»3?Hm (fctAtf. £8P-7-3 5*»DS»-r 

«i§Sii5 0~i 5 o , cicJbns»-r-5) r^?sxxfTt>ti-5 

[0 0 2 5] »S«^^SC©iS^*>. J**'J-> 

ffi»*4S»5Sl 2P (ISP)tlll (1 3, 1 6) C 
SSP-7-3 5ICT;£»St**XlloaiC. SS^tX 
fcSatt*4*»3lU:lca#/W 3 8 *I*t5Ig 

•t. u/tatt/w v^-fctsas-ttaxe*. ait 

Tt)«fcO. SttyW>y-3 8UD-7-3 9lflil,T 

■txfcou xyu-^fliL/T"b«J:iv dftS><DX?I£i9: 

I* •SOI*. Sffi***4«5tn 2 P (1 5 P) <DS1 1 (1 
3. 16) ^<DSS*«tU^±lcr-5fci<>T»-5. fcfc' 
U tHI#*4l»*1 2 P (1 5 P) *S3t<*K^A3 0 

4*00*1 2 P (1 5 P) iC^fcA-O^-^aUCLT 
J3#. J&SlWifBti»*40*1 2 P (1 5 P) fc*«» 

HO* 1 2P (1 5P) #S1 1 (13.16) 
ICSST-SOT. ±E0>attA«f 3 8a*iXfI<!: 
-tO£aXfIIJia(7fc< T6£H. 
[0 0 2 6] »«ffia*£«>«*.6. 
+ **-v>:*gtoa£t>. £ffitt*40*1 2 P (1 5 
P) OH 1. (1 3. 1 6) ±^©afli£«Sls]3tfT 

[0027] o#ric ±Eo*xna>*ttcDBaflK:it 

Jg^;*fc«t^llitgBTIi. K5A3 OStlill 1. 
(13. 16) (Cf?r£/<*->T£ffitt*4£&*i-r£© 



[0 0 2 8] £&ICBU<I*. 
lS3t<*K7A3 0S®±®*»SS1*. U-tfJtlfiTt© 

04**0*1 2 P. 1 5 P*tta£1*. -ttl€S»«1 

i sfcttttflkn i 3. i e^e.^sffiiciE^-r'Sc.tic 

<tU. B7tO/t*->£KB7t/t*->OS-gB(&T<Dai 
S©3>ha-^Tff«<DJBtt<0Sai1 2. 1 5*. Bf 

;E»tt4>©#gMaica30Tafiss€ra;stfcStii 2. 1 

««>. aMW0Mi'4, 1 7*0 en. fto-toa 
tto^icfci\T-t>. ttsaa o e-TSittfaa) * 
a^4ci*«T$4. -t/tu-^oa (#* 

aa> ic*4ft-r«amtt«Bt*ao***aBTa& 

U -feAU-^OU:/ (JfxaBTaoVft) T?t£»B 
Srfl- bTE tt <£ n *gP7Miaa«*4l«5fe«:fiafiT>BfiE 

tsct^. aattttaaaaeaffiaeaa-c* 

^^(*T3ttlCO<giSaaiC«:*(D-C. 

i^t>-t+Tma«*4W5S©afl;as€a!A-5 - 

S£*(iC©«fc5fc*;UffirtTA*->*>ag«:£* 

a^li. U->H5A4 1 0>7->t9©/^-> 
£S«f* Cilery. ±i£<!:ll«<0^ffl*^-5C < !:*< 

[0 0 2 9] O*t*C0atI4**4 1 2 P (1 5 P) 

ismotRxnofts. aa ■ «aicj:*sa©^5 
*58±fc 2 ©raa*<a*s n-s. 

[0 0 3 0] fgffi*mO*1 2 P. 15P*m8l 

4**40*«iA§*8 3 3rtT. Sn*fc(**M (S<*£T 
LTO*£>?»> ■ 3«iftS-lir*) S-tt^a^li. 
1 2 P. 1 5 P#@*^>T/hifc£fl5fi£-f-5 

ztfit&K. aaroh^-- 11 1 (. 1 
3. 1 6) ±©&ffi/t*->#a»;5^»Wfc ! b«><!:fc 

[00 3 1 ] SBn-5- 3 5 lc«fc*IItI4**40 
*12P (15P)OH1 (. 13. 16) ^(OmSS 

-ao«^roff^«fcuc*7c (Kfem±) -cau, an* 
sa^fft>n*. isaii. 1 5 0"ciut («5ot~i 

5 0t) TfT*>n-50T. ail (. 13. 16) iZ? 

[oo3 2] aa««t»*i 2 p (1 5 p) ok 

^ASO'vOlfli. H7A30^f>11 1 (. 1 3, 1 
6) ^C?. IS¥ffiffi«»4t»jt5 1 2 P (1 5 P) OH 
11 (. 13. 16) 'SOS*. OS-Xa;5<*;§14#* 

SHS13 6rtTftt>tl-50T. 
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[0 0 3 3] Stitt?4t»*«RJil)§88 3 3 rt(OStI«*4t» 

*i 2 p (i 5 p> af/K^>y-ifi{Rmm<otttt>izsii& 

>^-3 8*KJS5i**Xg€S:it*ctic:J:y. ct 

oTt>effiratw<**n>x:y. fj^n^yr-sct^RS 
i 2P (i s p) ic^/wyy-^suxU-cfc^. * 

•50«iSffi«*4W*1 2 P (1 5 P) iZ?SbVm/U > 
*"-£S^UTfc<i8^li. 5ESXg«K£IC/W s9- 

[oo3 4] s/t. &mmwtte>m&*>. **y-> 

+ ^*-v*SO«'&t). Sffi«*4»*1 2 P (1 5 
P) OKI 1. (13. 16) ±^©&fli£*ISS[EIIS« 

[0 0 3 5] Oj§?lC. *»W©#HSfie9lC^WJS:«^ 

H!6ffyi (F^Aic^ptsiiciEi?. K7A^m;iJ 

*»W<DH«S0!l 1 Tli. 0 3 IC^t" <fc ? IC H Itoffi 

mizmmttmm* 1 2 p. 1 5 p#&flj;*n. mjkjii 

2. 1 5)W&(£$n£. II 1 (*fcli1 3.16) 
I*. ±frt>T^tme>tl%. Sffi»*4«»5SiRttSI8 3 3 
rt<DSffi«*4fi)5S 1 2 P. 1 5 Pli/W 

ivdt. S3txew^ic/<-<>^-^flixst/w>^' 
-£jsxga<ift(te>nTo.5. *sew<DH«5W 1 ©ftffl 
icoorii. a-t 3 7 liss^ffiT* y . ±m& 

[0 0 3 61 HJ6W2 {p^Aizmni'&mizizm. 

A^<0^flili«¥^5C) 

*»W(DH«S«?2-Pli. @ 4 IC^T «£ 5 IC. II 1 
fclil 3. 16) OKffilCSffi«*4l»5|5 1 2 P (1 5 

p) #&fli<*n. Mmm^ 2(15) jw&fltsn*. is 

1 1 (Sfclil 3. 1 6) li. Sffi« 
*4W*iRtt§S3 3 rt©Hffi«*4t»* 1 2P (1 5 P) 

-•^fl;xgi/w>^-K)ex^a»te>nTi\*. * 

*WOSIJgff0 2 05f^ffllc:-3l^Tri. /H^-3 7liD 
3 9 IC <fc 4ig^fliT» y . £B WBT J: < . Mm 

[0 0 3 7] 3?te0)3 (K^AIC&fli&IICtBJ?. K7 
A'sOgflilUS^it) 

*»WOH«S«l3Tli. @5lC^t-«tPlC. II 1 (* 



fcttl 3. 16) <0*®lC«ffitt«»5fc1 2 P (1 5 
P) ftftfetSJH 2(15) tfimfSLZftZ. H 

1 (*fcli1 3. 16)1*. TMFICiSS&tlS. Sffi«*4 
»5MHft§88 3 3rtOS««l4»*1 2 P (1 5 P) 11 

^s^*tiTc\*©-c. saxeooaicAw 
*xgii»ite>nTi^i^ /w >^-^jsxeA<»(t 

e>*lT(,\.5;&t. C©XgliR5sSUT'fcJ:U. **W©H 
SS«l3 0f^ffllCOl\Tli. /HV^-3 7ifim 
^<OT. XS(0fHJR^(i^€>n-5. 
[0 0 3 8] HJ6W4 <H5*At=!Mi*ill=e¥. >9 

*«w©nfiiW4Tii. 0 6 icat-r <fc e» ic. n i (* 

fc»13> 16) <DK-®ICStI*t*48»5fc 1 2 P (15 

p) tmisztMMmi 2(15) tfjejasn*. 11 
1 (*/tiii 3. is) u, *MPic2§e>n£. mat*** 

»*iR#)g88 3 3 l*J©Sffitt*4t»jfc 1 2 P (1 5 P) 11 

^g^nrofciNor. j£»x«©»ica-<>*<-& 

*Xgt/W>y-^)SXg«<t9:ltt>tlTO* <> *f8l« 

<ommw2<Dftm\z?i\Ti*s /w^- 3 7 gnu** 

■7ls-SX)V3 9AfrZ<DXZn'--C3i>V. tlifliT 
[0 0 3 9] HSSW5 (F7AIC&1S»IIC|e¥. h'7 

^sgwromseus-eii. 0 7 tc^-r j; e> ic. 11 1 (* 

fclll 3. 16) <Z>K-®lcmtI»*4t»5fc1 2 P (1 5 

p) ^fli^nMfitai 2(15) *<>BR£sn*. 11 
1 (*fciii 3. 1 6) I*. ±*^6Ticjsse)n-5). mm 

tt*\m*Wti®9i 3 3 F*9<DfBtI$m*»* 1 2 P (15 

p) laA-o^-^s^sn-co*^. <fcaiMi/<-f > 

^-&fliXIIIig:l*e>nTOfclV, /WV^-fcJAXB 
*<i9:(te>nTl>«A<. C<DXHIiB**LTt><fcO. *I6 
WOlSSSWSOfNfilCOOTIi. 3 7 gtfiX 

ga«fco<D-c. xe<DB8m<b«<ii^e>n-5. 

[0 04 0JHJ6W6 (H5AIC^IR»IIC|e¥. 
A^©§ifli(J«¥^JC) 

*»w©n«fi^6.rii. m 8 ic^-r«fc e»ic. 11 1 (£ 

fclil 3. 16) <DM"®lC®ffi«l4l»5l51 2P (1 5 

p) #&fl;<*ntt««i 2(15) «<>Bfig$n*. 11 
1 (*fci;ti 3. 1 6) I*. ±#e>Ticiiie>ti-5. ts€ 

»«»5kiRW8» 3 3 PKDmmttWW* 1 2 P (15 
P) liA-f >y-«<<523g©^:«)lcS(SBBL.^*^Sn 

Tser. ao-suii/w^y-e^ffissw/ttoics 
y-ifliiit/w >^-^sxe^site>nTi>*. 

*KW<DSUSW6<D^ffllCOCxTli, /U>y-3 7|J 
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10 0 4 1 ] (K^Alc^fliaKlwlB^. h'7 

*^W©l?S6ffi)7-CI*. 0 9 ic^-T^PlC. il 1 
JtlJI 3. 16) ©W-®ICBffi«»4W*l 2 P (1 5 
P) #&ffi<*tl«ffl.»1 2(15) AtJBJSStvS. &1 

1 (*fcl*1 3, 1 6) Ii. T«»e>±icsie>ti-5. ae 

««W*iR»iSS 3 3 rt(DSffi»fiW* 1 2 P (15 
P) tt/W >^-*«(SS»<D^«)lca«P8U^*^*tl 
Tfc&r. 3&*lMiM>f>^-<a^#<55£a<&fc«>lca 

*fSW©ISJSeq7(Dttffl(CCH\Tli. /W>^-3 71 

I*. 

[0 0 4 2] HSS0II8 (K^AlC&flj&aicC^. 
A^©^fliliia¥^SC) 

*$gW©JIS6«<l 8 Tli. 01 0IC^-TJ:pIC, il 109 
ffiStC%@ttf4ft*1 2 P. 1 5 P#&fli£n8!«ES 1 

2, 1 5#j&fiEsn-5. ii K*. ±#e>Ticise>ft 

»@||ft$tl-5. 0j*Wli2|Il||fr;*n«i»££^L>. 

mi @§roiiti«*4e^e5, -twsesas. S2@iot 
ticfc^T. mm/**- ><DBVt. mm. ss. 

AtUS, f?£=;*7ClcS:<b$-tt*c<h;&<-C£*. 

*s»«»*iRtt8s 3 3 pKommtmw* 1 2 p . 1 
5 piiA-r>y-**fiS3B©>t4oicsemLx^$^*n 
r*5e>-r. a«iM*/t<r >^-ta*a«<5J£»©jfcioica 

iSPBL^il^^nTl^lMDT. aJ*<DS3§X*I©&lC 
/<<f >^-^fliXS<t/<-f >* r -S£iaxfI;&<g*(te>tlT 

:*.3i*W©fttem<Z>ffcffllC^OTIi. «ats]5£fli£§Sft 
U M*BT/t#->. aK. Iltfc. J53<Z>'>fc< i: 

[0 04 3] 01 111. HSU 2. 1 5fflI«ffliSE 

#i*ar. ii 1© I*. MiMi*****)ic*fk 

IC<fcoT. MKaC!>ajajfi«***ftl=K«>«. 01 iro 

(□) is. temmzmz-nfaizm&mizmi&L. sit 

±J¥^/t^->rtTS*>*. 01 10 (/\) Ii. teiSM 

aiC&ft'btt£:J§£Tfc-5. CtllC<fct>T, -fc^ffirt^ 
|S)ICttlfitJl<D«fi!c«<«Ilcffito*„ i11©(-) Ii, tt 



Jg«£-fe;U®rt£t>3-C>cD:frlS] (01 1 <D/\«ti6X?j 
(Si) lc«BlcE0U &BS€&aattl4IE5ffiTa*i 
U «oa-EaTBaa*. affia*.£iraicsfce>-t*>i: 
lS^Tife-5o CtlCfcoT, -fe;l/Srt#GJ (01 1 tf>/\ 
&B&**l) icMMaottfttfncKtoS. 011© 
(*) Ii. »«E»*-tiJUffil*)*-^lRllcttaicEffiU, 

*EB*#«att86«B-c&*iu &-?&zwcmifi 

ttfc (KLt) tS^T**. CtllCtoT. "tZJUErt 
*ftl=ttMft0*atftt«&4^B£Tftfe«. 01 1 
<D C\> li. »MtH*-fe;u®rt*»t»^iSiic*aaicig0 

warnm. m^m^imiz^ttm^fiim^-cA^ c 

[004 4]Hffi«)9 (K7Alw^fl>SK(ClE¥. 
A"v©a*.t«^3C) 

*:*WOHffi«l9Tli, 01 2 IC^-r«fcPlC Bl 1 
(*fc(i 1 3. 16) ©M-0(CtBffi«*4t»* 1 2P (1 

5p) «tafli3n. Man 2(15) tfjBjssna. 
m«mi 2 (i 5) ii. navftfflcaaBitfcaatt 
«»E^BP-e. *bb. a«^n«. ai i (*fciii 

3. 1 6) li. 7K¥(CjSe>n-5. *Bttt4B*4im&a 
3 3 rtoa®«»4W* 1 2P (1 5P) li/W 
ffiSSW/tttlcafiRBUA^^SnTfc^r. **lMi 

/<■< >^-ta^(g^s©«:»taere i/MSsnt 
i^&ivdt. saxaoaic/w y^-amxet/xw 
>^-&»xfi;&*ai7e>n-ci^. *&w<Dmmw9<D 

fMUCOHTIi. /^>y-3 7liP-^U3 9IC«fcSa 

a^h±. natti*. 

[004 5]H«SW10 (H^Alc^fli^lSlclE^. H 
7A's03^ffili1S¥*iC) 

*»W<DHSSW1 OTIi, 01 3IC*-r<fc5(C. 11 1 
(*/tll1 3. 16) O)t0lC«gffi«*4»5R 1 2P (1 

sp) ffimmn. temmi 2(15) ^figsn-s. 
tt«ii 2 (1 5) ii. aau^»icaaBit«:«s«f 
»4e^e»T. ffiam. Bf&$t\z. ki 1 (*/tiii 

3. 1 6) Ii. *^Flca|f>ti-5o Sffi««8}5R>R»§SI 
3 3 rt©at£tt*48)5fc 1 2P (1 5P) it/K^O*-* 

*^snTtN**». ^-soiiywy^-^^s^sn 
enxt\«:i\„ /t-f >^ r -Kaxg^KltenT^^* 

tfi. C<DXglia*OTt>J:l^ *58WcDHSSei| 1 0© 
ffffllC-DOTIl. /W>^-3 7gffiXe*<>ltl\©T. 

xg©raa<b5*ii#e>ti*. 

[0 0 4 6] HM1 1 (K^AIC&ffiaijglcei?. H 
7A^s(D^flili19¥*iC) 

*KW<DHSSW1 ITIi. 01 4IC^f«t5(C. 11 1 
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(*fcli1 3. 16) <DK-®lcSffi««»5R1 2P (1 

5P) tummtzn. i&mm-\ 2(15) tfim&tsn^. 
f&mm: 2(15) i*. ssiu^uaicfflasitfcffiffiw 

«<E¥&-C. ffiBEK 7Bfi£<**i3. K 1 1 (Sfclii 

3. i 6) li. *¥icaie»n*. sfii««t»*iRtt§i8 
3 3 pHonmpmmx. i 2 p o 5 p) i*/<-f 

>^-«£lSIS*<lftlt6nTO*. **M©HSSW1 1 
©^fflicoorii. /W>^-3 7iisi«^u-yx 
)U3 9 A^exO^^U-TfeU. ^s&ffi-cjx. tuts. 

[0 0 4 7] gtiSen 2 (K^AlC&tfi»|glC|ES^ K 
^A'MB&fliliffiJfJfit) 

*KW©5lffiW1 2Tli. 01 5 (C^fcfc 5 IC. SI 1 
(*fc!J1 3.16) <0M-®lcSffi«#4»* 1 2 P (1 

sp) ^iflisti. mmmi 2(15) ^isjsn*. 
MSHi 2 (1 5) it m&y*£uzm8LWi\ffiimm# 

*4IE^fiBT, *fk0. JBfiSStl*. Hi 1 (£fclil 

3. 1 6) B. ±a>e>T lessen*. mmttnm*vRth 

SS8 3 3 rtO!B«i«*4»* 1 2 P (1 5 P) l*/W>^ 
S*lTO-S©-C, j£i§XflCD&IC/W >y-fflilgli 

©ftffllC^OTIi. >y-3 7^fliXe^lMO 

-c, X8a>ns<b0fi±*&*i«. 
[o 0 4 8] njseiji 3 (.p^Aizmifi'&mizmw. h 
^A^ro^fliiiifi^^iC) 

**W<DHffi«1 3 "CI*. 01 6 lC;*-f «fc 5 IC. II 1 
(Sfclil 3.16) ©#®ICSffi«*4l»* 1 2 P (1 
5P) #&fl?;*ft. MMKJI1 2(15) *<JKfi£Sn*. 

2 (i5)«, ^^ij^ifijic^stai^msw 
««E3?gPT. las®. )Kfig*n-5«. ii 1 (£fci*i 

3. 1 6) li. ±^6Tlc2ie.n*. StStt*4»*JR#i 

§« 3 3 fH<Dmm*mm*i 1 2P osp) it/u>y 

tlTHttOWT. £JgXg©&lC/W >^-^IRXSt 

/w>y-^jsxg^aitetixi>*. **m<dh«s«ii 

1 3©ffcffllCOOTIi. A-O^-3 7|iQ-;U3 9IC 

[0 04 9] HSIHW 1 4 (H^Alca^KIClB^. K 

*»M©HSg«"li 4 Tl*. 01 7lc^-TJ:p|c. Pi 1 
(*fclil 3. 1 6) ©«-®lcmffi«*4l»5R 1 2P (1 
SP) #&fli;*n. Mttll 2(15) WBf&2t\&. 
MttHl 2 ( 1 5 ) IS. R£'J2riR)fCffi&fSkl*fc«4itt 



«IE¥eBT. fflSS. JBdtSn*. 11 1 (*fcli1 

3. 16)1*. T0>e>±fcjjse>n*. sffi»«»miRtt 

§18 3 3 l*3©SS*tt4W* 1 2P (1 5P) 

-^fiSJBro/ti&icfifiPiu^s^snTfc^-r. 

ttTum*©-c. jt3txg©aic/w >y-iffiiii 
/wv^-sejexexKsitenro*. **wonss« 

1 4©f*ffl(COl\TI*. /<-f >^-3 7^ff|*X^U- 

[o 0 5 0] nrnm* 5 (^^Aizm^mizmw. h 

7AMOifl!IW^ 'J - >+ V*St) 
*58W©HS6fll1 5TI*. 01 8lC^-r«t5IC. SffiW 
*4t»*1 2P (1 5P) lc£fc> ttfc *•;/-> a -CJB 

ffiSntfI>'r>iTT'S&X^y->K7A4 1 
<!:. ®tltt*4l»*1 2 P (1 5 P) £«3U. IfSAOIt 
•SCtlCcfcU H7A3 0 \zm*f>-r*fi:tt><DX*-iS4 2 
#Ktt£nTO£„ Sffitt*48)5fc1 2 P (1 5 P) I** 
O >J-> K^A4 1 (0^ >->a.*jijaUTK7A3 0± 
IC^fliSn*. »SI*»oTt>>a<Tt>«tl.\. 
•51§^l*. H^A3 0l*®)t<*K5A^e.«fi£^n. « 
^□-7 3 1 "C±®«<«li$n. K7A3 0ICU— tf- 

<DgP^*«SUfc**<fr*. tl/T> 1 

2 p d s p) i*^^«j->K^A4 1 <©»mL/te»» 

ICBffS/'C^->T , ^fli*n-5o K5A3 0_LlC&fl;£*l 
£:1H£tt*4l 2 P (1 5 P) IJH7A3 O^&KI 1 

(£fcl*1 3. 16) lCli¥*tl. MJKB1 2(15) 
WBf£2i\Z. SSI*K1 1 (*fcli1 3. 16) 

£fc-ran&ci-7 3 5r$\zm-rz\£\zjnj?Tt>ti&. s: 

3BSPt-€-tl«t y ±i»<D£*®li*;§ttf?HSl*9l;:#fcn 
II 1 (fifcfil 3. 1 6) li. 0^gq-CliT^6 
±lciS€>nTl>**<. S6iJ^|p)(*±T^|n)-Ct)<l;lV * 
*W©Hffiei|l SWfMllc-POTIi. K^A^O^flili 
^.^'J-> + ^*-y^JCT»y. H7A3 0lC^fl?$ 
tlfcmffi««4li/ f *> a £iijSLfc&*-C& 

P^^S^I*^i;^Cx„ ^^'J->K7A4 1li 

0eUTU*©-C. ^'J->H7A4 1 «-C©S8i« 
81 2R (15P) ©3Sil!i14lia»-C**o 
[0 0 5 1 ] mmW\ 6 (K^AlC&flii&BglClE¥. H 

5A^<D^fl;iix^y->+^*-v^sc) 

*»M©HffiW1 6-Cli. 01 9IC^-TJ;5IC. 
*4W3R1 2 P (1 5P) <D$L : FlZ&t>1ttZ*v>i.TB 

ti<&m$nTi\zx* y->K7A4 1 ©s«*4» 

*1 2 P (1 5 P) *1^L.. ff^itOlt-SCtlCfcy K 

7A3oi:ifl;r5fc«)ro^*-y4 2«taite>nn^ 

^U->K7A4 1 rt<0Sffi«8»5R 1 2 P ( 1 
5P) I4^fj->H7A4 1 ODSffiJBtt<DA^->-C 



(11) 



2003-1 6301 1 



&fS.t£Wt* s/->i£ifiL.T K^A 3 0±lC&fli<*ft 

■5. »SlifcoTt>;&:<Tt>,J:l\. 

H7A3 OliflJSK^A^&flWi;**. »SD-7 3 1 

r±®A<»s$n-5. fux. 6i»mH7A3 on 

va«riiL/T»SH7A±3 0 ©I3f - >T&fli 5 
tl-So 0±!C^fli$n/t«ffi»»4l 2P (1 5 

P) liK7A3 0*>e>Kl 1 (*fclil 3. 1 6) IC<E 
MfitAl 2(15) ;W£j£<*n&. SttttHi 
1 (*fc(*1 3. 1 6) £*f£;&:-ri)D&Q-7 3 5HIC 

arc&cjiufrton*. sg*eu<!:-tnj:y±3&©&fli 

fflli^;Stt??HmF«9lc«/tn*. *»M©HJS«i|1 6© 
fMUcooTli. K^A's©&?tili;*4"j-> + :**- 
v^rSt-CS>»Js K5A3 0lc^fli^nfcSffi*t*4(i^ v 

IV, X*'J->K7A4 1 (iEHSUTO-Sflre, 

'J->H5A4 1 rtT©Sffi*t*4l 2 P (1 5 P) 

[0 0 5 2JHSSW17 (K^AC&fli&HICliJp. H 
5A^<0^fl>l*^^'J->+^*-v*!a) 
*»WOH«ifil|1 7Tli. H2 0lC*f«fc5IC. Sffitt 
*48**1 2P (1 5P) ©fi?lC^*)1ifey-y->a-C)B 

*<S;S3nTt>*^^'J->'K7A4 1 £. Mttf*» 
*1 2 P (1 5 P) £*5U?£*0(7aoffiffi«*«»* 
UP (1 5 P) IC»S«E0»DUTK7A3 OlC^fli-r 
Sfcifr©**- 2#&(t6*ITU-5. **'J->K 
7A4 1 rt<DSg«*4ft* 1 2 P (1 5 P) (i^4"J- 
>K^A4 1 <0®ffiJB«©A^->T)gfiE$tl/S:>v-> 
a*Il/WP^*-y4 2 lC<fcoT»ffi£BHni£nT 
K5A3 0±lCfiffS/t^->T^fli3n*o H7A30 
±lC&fljSnfcBffi««1 2 P (1 5 P) lih*7A3 0 

i (*>ti*i 3.16) ice^sn. tt«tni 

2(15) #JEfi£an-5. SSliKI 1 (S&ttl 3. 

1 6) **t*fcTJtmi»a-7 3 5raic»rc«bic<fcyf7 

ten*. S3»BSi-tn«ty±ao2Miffltt^;itta:Hfil 
K7A^MB. »££9Jfln*nfcfgtitt*4l»5fcl 2 

p (i 5 p) ©. K 

-VH5A4 1 liEHKUTOSWT. ^^'J->H7A 
4 1 rtTOtgffi«f4l 2 P (1 5 P) ©35»lttlifi»T 

[0 0 5 3] SSBWI 8 (HlcBS&fi;. K'scDigtfifi 
y->+**— ;>SSt) 

*&M<onmw\ sti*. a 2 1 ic^f «fco iz. mmn 

*4f»5|51 2P (1 5P) ©ta^ IC^bttfc./ "y/aTB 



#»£S*ITU*;**'J->K7A4 1 £. Sffitt*4» 
3*1 2 P (1 5P) £«3UH>i**OttTK5A3 0 IC& 

?stsfca&(o^*-y4 2^aitenn>-5. hi i 
(*fc(*i 3. 1 6) li. x^'j->K7A4i<tyi 
a(DT»SH7A3 1 ic«fcy±ffiic»«««(t^snr^ 

■5. WU->K5A4 1 rt<0ffiffi*m»*1 2 P (1 
5 P) U** y~>K5A4 1 WffiffiJBtt©/^->-C 
JBfiE3n>t^5/>'i*jiUTK (*fcli1 3. 1 6) IC 
K£/t^->Tttffi£ti«. 5£»liHl 1 

bi s, i6) £*4ea-*-ai»a-?3 sncitct 
tt»fflartic«^n-5. 3*mw<z>n&mi 8 ©Affile 

OOTI*. K5A's©ifcfli»**£ 'J — > + X*-5>*5t 
T*U. HI 1 (£fcli1 3, 1 6) CMiSnftll 

^TSy. 7J-tf>W*©/h»#&?»i an* 
ftBtDftlN. Xf'J->H7A4 1 liHCLT 

l»SOT. ^i"J->K7A4 1 rt-C©Sffi»*4l 2 P 

(1 5 P) ©3£»M4lifi#-Cfc-5. 

[0 0 5 4] HJS0I11 9 (H^T:7^;UA(CJ:*H©«J 

&) 

*§8W<DHi80l 1 9T»i. 02 2 lC^-r<fc5lC HI 1 
(£/ili1 3, 16) €aST7-(;l/A4 3 iCfcoTtt 
3SU Sffi«*41 2 P (1 5 P) ©ifcfliSHUiiT?*^ 
A4 3£H1 1 (£fcl*1 3, 1 6) -t© 

U 01 8©3tt6«lCia£S*l*t>©-ei*«i:U) Srfflix 
t»^€$UTO5 0 1gffi#*4g?»;gP©±3f[T. Hi 1 

(*^i*i 3,16) <Dmman^m^-r^mt&m 

®lCiaT7^JlA4 3*jSt)tTH1 1 (£fcl*1 
3. 16) *»5SU flmUfcttBTIII 1 (*fcli 1 
3. 1 6) (Dftm (IiT7-f ;UA#t£Te>n>i:®<S:R 

wfijo®) icmffitt*4&&?nu »*>s:-r«isBiH7A3 

5HHCjlLT£tt31t«. OUT, »nS»H7A3 5«fcy 
TaftlCtiffi-f £— XIDK7A4 4 ©-o© K5AIC»t» 
tT8ST7-f JUA 4 3 £(i#f<*:<i: t>IC. fifttflOH 
(HS«*4^fli^n/i:®) IC, -»©H7A4 40t 
5— -30>h'7AIC»fcttTS3F«:IC7-f JUA4 3 
U Hi 1 (££:(* 1 3.16) iciB^ttTH 1 1 (* 
till 3. 16) £*tSiU ffllfiUfcttfli-C$6lcT3S[ 

hi i (*^iii 3. i 6) atom (mmpmtfimitiz 
tiTi^i^flicDH) icsffi«»*^ffi-r*. we. » 

*tt-rAll{»K7AHlcjfiUTS9Slt. *n«fc l J TJffi© 
K5Attt«T. ;PA4 3€li*<f . H^T7-f;UA 
43IJ. PT F E*/|iyifU>??. SSUfeStt^fco 
/t7^;l/A*ffiffl-r*C<!:*<. S?5*ISIIlC«tfr*^i 
^6>. SSUO. iaT7^M43SH1 1 (*^li 
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13. 16) iZ'&t>it*ftm&. K1 1 (*/t(i1 3. 
1 6) £BSB-t>£.5C<!:. »SKlfc&»Ja)35£&lf-5C 

[0 0 5 5] 

mwomm a*si~i 4 o&«48;&«s<dbb;& 
(*BicBSL*ra«*MHa»&Kice5r«»d*B 

y. ro&agtficfcitsss] corns? JOt©i*B. k 
i5.i 7ro«s*4mrtemeroKig^Bicj:n(i. tss« 

*4*fi>r£/<*->-C'K7A±lC&tfi-r-S©-C\ ffg)g# 

16.1 7 4>&HBftBB«>B£BBf=.J:tltf. ®S*t 

i***»lroBWKR©%». BftB • «tti::J:«BS«>* 
5y*»£&£©HH*l(fcrcS-6. B#JS 3 <0«S*4B 
BBBOSBftBCfctitf. SB#BlTS(Dtt*i<!:HlTS© 

1 s oic)UT-cmjn*©-e. ■ic*'*— ;>€J»*.&: 

SIC <fc •&«Btttt»*0>M± ^<Z>gfl?£8»ls) Hft U . 
BBB**»S*fll=B*.«©"C. =*7tfl*)lcK«Ji* 
B*JS5©«*4B;fetiffi©Bi§:£ 
afeJ:tfBI*ai 8©«£ttB»BB©S££BC<l:ft 

B. £BBSttffttS0>B'v«>£B. <D&IB#*;S1± 
#B6©«»B;ftBfi©«fiarasl3J:tfS#Bi 9<D«* 
>^-*BBU 

ii^aitfcror. cr^Tt>mti)B*b&<<-rnfcy, 

SWtlfcy-f SC<i:«:R*±T£*. R£B7©£ttBft 



X€*<iB*Hb£*l&. B#Jl8©««*4S;feBffi©Kit?> 

#fc<. S»C5ht-SiJSTg. R±«>BB/t*-> 
afaJl^oSWJStfcotfcS. »$S9. 1 ooJSttffi 
5feBB©Si&*;i <B*?;*5£) i3<fctf»#ili2 0<D«S*4 
BftBBOKiigB icfc+vK. 
■*«B/t*->T»««tt. #Bgp<&lc»BSllcBti# 

*. RBB1 1-1 4 ©«*4SjteSBOfi(fi^jS 
y->+**-5>**> *3J:tffB5£JS2 1 ~2 4©*8*4 
BH!>mB©Bjggfi <**U->+**-S>*SC) C<fc 
titf. *f'J->K7Art©mti#l4£;**'J->K7 
AO y ->a. £iljSS 1+T H 7 AS® (CStS/** - >T 

/t*->*»CLfcU. »*lM***y->H9A©> 
5»'/a«)/t*->MtLfcUt*) c<tc«ky. ffS 

©a* - xosffi^jBfiR-r * c t*<T#*„ 

[BB©ffiB&BH] 

[a 1 ] *BB©«HBjtMBS©H»^arcw»s*ifc 

[0 2] 01 ©£HBft0HE$;A-JU©tt*RBBTft 

•5. 

[B 3 ] *9eB©££0!l 1 ©«*4B5ft«ffi©llB^as t 
HJB-r-5««SJ6Bffi©«IJlBB©ffllBBT**. 

[B4] ^Bm©BB0i|2(OB»BifeBBO!>BB^i£« 
H«6-r*B«BjftBB08IJSBB©ffllffiBT**. 

[0 5 ] *56W<OH«6WI 3 (D*g!*4SjteBffi©Kjt^;i& 
SIB-r*««B5ftBffioa!IJSBfi©BBB-C**. 

[B 6 ] *%W03gffi0l 4 ©JKJBBjfeBB©!!!*!:*;* «: 
SUS-r*B*4B5ftBffiOMBBfi©BBB-C»*. 

I® 7 ] ^BBOBBB 5 4>&f*B;t!iB&<0«&*&e 
jgJS-r*B«B*Bffi<Dl!IBBfi©B®H-Cft*. 

[0 8] *£B©Bftfl6©£ffRfeRB©flB*£« 
S6Jfi-raB«ffi5feffiB©MJaBBOBBHT**. 

m 9 ] *^Ma?HSSW 7 <D£*iM8ttBS0Bfi£s£& 
SB-r*B«B»BffiO»IBBB©BffiHTft«. 

[Hoi *£H©£tBtt8©£H«;&BB©Hfi*i£ 
[in] (*o ~ e\> «, «iai2)^fliic:<t-5mB© 

[0 1 2] *BHQ£Bft9<D&*ilB;fe«B<DK£*;£ 

[01 3] ^^(OUS&mi 0(O^B%BB(D£{it^ 
i£«^£&-r««S«4B^BB<0£liS^BO{l9BB-C£«. 
[014] 1 1 <D«*4Btt>mti0Bi&:£ 
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[015] *&W<DnS&W 1 2 CD*8*4S*StiroKffi^ 

[116] *»WWHSS^1 3 (D*8*4S*StlroK^^ 
a5*IM6r*«»4«H&Sffi©«IJi««Offl[BHT*«. 
[017] *fglW©3Ug0il 1 4 OJS&CftfitiOSKgT] 

a*susr*ia»*»Bffi©«ija«BoffliiSHT»«. 

mi si ^awoiusw i semmmmmmomm* 
a*sjfit-*is»«ft*ffi<DiiiiasB©ffliffi0Tft«. 

[@i9] ^fswwus&eg 1 6 <z>i&ttBm&M<Dm&* 
&esiifirs«tts»«a®Kii£BoiHiiBT&ft. 

[0 2 0] *fSWWHSS«i| 1 7<Dt«t4Sji!!Sffi{DiJlt^ 

&«%ffir«JKtts»s£«>fiissB4>fliBBT&«. 

[02 1] «:9SW(0X«Sfll 8<D«J*4®jftSSOiSIS^ 

[0 2 2] *ISW<O|&i601 1 9 (D«i*4mjtemScDlSlit^ 
mm? £ J»«S?feffi8l(DSIJtSB«)<HiS0T35 

[023] *&w<D<5it\<Dmi&mizt>&m*jmtimmtt 

*H»3R<D-e9©ffi*0T&*. 
[0 2 4] *KWO<5Itl<DllSfiWlC-t)jSfflprSEJftSffi« 

*4»*<z> t> 3 -«iroffi*0-c , a&* o 

[»^<DS»W] 

i 

1 0 

1 1 

1 2 



mmnm 
t&mm 



1 2 P SffiWW* (7y-Kffl) 

1 3 &mm 

i 4 mm «s«4«i) 
i 5 mmm 
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